Involvement of receptor tyrosine phosphatase DEP-1 mediated PI3K-cofilin signaling pathway in sorafenib-induced cytoskeletal rearrangement in hepatoma cells.
Sorafenib is a multikinase inhibitor that has been reported to induce cell growth inhibition through the Raf-MAPK signaling pathway. We now report that Sorafenib treatment of Hep3B and PLC/PRF/5 human hepatoma cells also results in morphological changes and cell detachment in culture. Actin cytoskeletal analysis of Sorafenib-exposed Hep3B cells showed a loss of polymerized F-actin and a concomitant increase in unpolymerized G-actin, implying that Sorafenib-induced cell shape changes may be related to actin cytoskeletal rearrangement by inhibiting actin polymerization. Cofilin, an actin depolymerization factor, was found to be dephosphorylated and thus activated by Sorafenib, consistent with the observed increase in unpolymerized G-actin. In examining likely mechanisms, we found that Sorafenib induced activation of the cofilin phosphatase Slingshot 1 (SSH-1), since endogenous SSH-1 from Sorafenib-treated Hep3B cells was able to dephosphorylate cofilin in a concentration dependent manner. The activation of SSH-1 by Sorafenib is probably regulated by the PI3K pathway, since Sorafenib can induce PI3K and its substrate Akt phosphorylation, and both PI3K inhibitors Ly294002 and wortmannin antagonized Sorafenib-mediated cofilin dephosphorylation. Furthermore, we found that Sorafenib induced c-Met phosphorylation at Tyr-1349 but not Tyr-1234, which is probably mediated by inhibition of receptor tyrosine phosphatase density enhanced phosphatase-1 (DEP-1). Our data provide evidence that besides inhibition of the Raf-MAPK pathway, Sorafenib might also regulate hepatoma cell growth via alteration of receptor-mediated cytoskeletal rearrangement.